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© Seal device for hand pumps dispensing paste or liquid products. 



© In a seal device for hand pumps for dispensing 
paste or liquid products from bottle containing such 
products, the upper closure element of the pump is 
of eiastically deformable plastics material. In the 
axial hole of said element there is provided an 
annular lip defining a circular aperture of diameter 
slightly less than that of the corresponding part of 
^Ithe pump stem to ensure a seal between the stem 
^and closure element during pump operation even 
^.when the bottle is inclined or inverted, while allowing 
i— a certain quantity of air to be drawn in to com- 
^pensate the quantity of substance dispensed. The 
^stern collar comprises on its upper face a coaxial 
^annular seal rib which engages against the lower 
*^face of the closure element under the thrust of the 
©pump helical spring to provide a seal when the 
^pump is not under operation. 
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SEAL DEVICE FOR HAND PUMPS DISPENSING PASTE OR LIQUID PRODUCTS 



This invention relates to the seaJ device for 
hand pumps dispensing a predetermined quantity 
of a liquid product, including in atomized or micro- 
nized form, or of a paste product contained in 
bottles or containers. 

Pumps of this type are well known and com- 
prise essentially a main hollow body of circular 
cross-section composed of coaxial portions of dif- 
ferent diameter and housing ail the pump operating 
members, including a coaxial stem projecting from 
one of the open ends of the main body. Axially 
pressing this stem causes delivery of the product 
contained in the bottle, a certain quantity of air then 
taking the place of the dispensed product in the 
bottle. 

As is well known, the top of the pump is closed 
by a plastics annular closure element having a 
coaxial hole through which the upper part of the 
pump stem projects to the outside, the hole having 
a diameter slightly greater than that of the cor- 
responding upper part of the stem. The stem has a 
coaxial collar, against the lower face of which there 
rests the upper end of the helical spring of the 
pump, the upper face of the collar resting under 
the action of the spring against the lower face of 
said closure element, along the edge of the hole in 
this latter. 

In known pumps it is usual to provide an an- 
nular rubber gasket carried by the collar upper face 
and disposed between this latter and the lower face 
of the closure element. This rubber gasket, which 
provides the seal, has certain drawbacks. In par- 
ticular, precisely because of the fact that this gas- 
ket is of rubber It can alter the product to be 
dispensed or its smell. In addition, the products to 
be dispensed often contain solvents which tend to 
dissolve the rubber of said gasket. 

The object of the present invention is to ob- 
viate the aforesaid drawbacks of pumps with a 
rubber gasket, by providing a new seal device 
which is without rubber gaskets but which under all 
situations prevents product leakage when the bottle 
is inverted or inclined while allowing entry into the 
bottle of a determined quantity of air to com- 
pensate the volume of the product dispensed by 
the manual operation of the pump. 

Said objects are attained by the seal device 
according to the invention, characterised in that the 
upper closure element of the pump is of efastically 
deformable plastics material, there being provided 
in the axial hole of said element an annular lip 
defining a circular aperture of diameter slightly less 
than that of the corresponding part of the pump 
stem to ensure a seal between the stem and clo- 
sure element during pump operation even when 



the bottle is inverted or in any way inclined, while 
allowing the stem to slide in both directions and 
allowing a certain quantity of air to be drawn in 
from the outside to compensate the quantity of 

s substance delivered by the pump, the stem collar 
comprising on its upper face a coaxial annular seal 
rib which engages against the lower face of the 
closure element of elastic material under the thrust 
of the pump helical spring to provide a seal when 

10 the pump is not under operation. 

This ensures a seal between the stem and 
upper closure element of the pump in any situation 
without requiring the use of the annular rubber 
gasket of pumps of the known art 

15 The invention is further characterised in that 
the pump closure element comprises a coaxial 
annular flange extending radially from it to form the 
seal gasket between the bottle mouth and the ring 
which fixes the pump to the bottle. 

20 In this manner the problem of sealing the bottle 

comprising a dispensing pump is completely 
solved by means of a single element, ie a pump 
closure element which is of modified form and 
constructed of plastics material of suitable elas- 

25 ticity. 

The invention will be more apparent from the 
description of two embodiments thereof given 
hereinafter by way of example. In said description 
reference is made to the accompanying drawings 
30 in which: 

Figure 1 is an axial vertical section through 
the neck of a bottle with the relative pump fitted to 
it by means of a metal ring, the seal device of the 
invention being visible; 
35 Figure 2 is a section analogous to the pre- 

ceding but showing a plastics ring nut screwed 
onto the bottle neck; and 

Figure 3 shows the detail A of Figures 1 and 

2 to an enlarged scale. 

40 

Form Figure 1 it can be seen that the pump 1 0 
has a stem 12 mobile in both vertical directions 
and urged upwards by a coaxial helical spring 16. 
The pump 10 is closed upperly by a closure ele- 
45 ment 14 which also acts as an upper travel limiting 
element for the stem 12, the collar 18 of the stem 
12 resting against the lower side of the closure 
element 14 under the action of the spring 16. 

The pump 10 is fixed to the mouth of the bottle 
so 20 by a metal ring 22. 

The seal device between the stem 12 and 
closure element 14 is shown more clearly in Figure 

3 which shows that the closure element 14 com- 
prises an annular lip 24 extending towards the 
interior of the coaxial hole 26 in the closure ele- 
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ment The lip exerts on the stem 12 a circumferen- 
tial pressure such that even if the bottle is inclined 
or inverted and the pump is operated by axially 
pressing the the stem 12, the lip 24 provides a seal 
to prevent the substance contained in the bottle 20 5 
from leaking between the stem 12 and closure 
element 14. 

In addition, the collar 18 of the stem 12 com- 
prises on its upper surface an annular rib 28 of 
triangular cross-section. When the pump is not w 
under operation (ie in the situation shown in the 
figures), the rib 28 is pressed by the action of the 
helical spring 16 against the lower face 30 of the 
closure element 14. This latter is of an elastic 
material (such as polyethylene or polyethylene- 75 
copolymer) which is softer than the stem material, 
so that the annular edge of the rib 28 forms a seat 
in the surface 30 of the closure element 14. A 
perfect seal will thus be obtained between the 
closure element 14 and stem 12 when the pump is 20 
not under operation. 

In the embodiment shown in Figure 1, the 
closure element 14 also comprises a horizontal 
flange 32 located between the upper rim 34 of the 
bottle mouth and the corresponding part of the 25 
metal ring 22. Because of the relative softness of 
the material of which the closure element 14 is 
formed, the flange 32 functions as a seal gasket 
between said two elements. 

In this manner the problem of providing a seal 30 
both between the closure element 14 and stem 12 
and between the upper rim 34 of the mouth of the 
bottle 20 and the metal ring 22 is completely 
solved by means of a single element (the closure 
element 14) of suitable shape and of a suitable 35 
elastic material of appropriate hardness. 

Figure 2 shows a second embodiment of the 
seal device according to the invention. This differs 
from the preceding only in that the closure element 
114 is in a form able to adapt to a plastics ring nut aq 
122 screwed onto the neck of the bottle 120 as a 
replacement for the metal ring 22 of Rgure 1. The 
remainder of Rgure 2 is identical to Figure 1. 

Those elements of Rgure 2 identical to those 
of Rgure 1 are indicated by the same reference 45 
numerals, whereas similar elements have the same 
reference numerals plus one hundred. 

The detail A indicated in Rgure 2 is identical to 
that of Rgure 1 and is therefore shown in Rgure 3. 

50 

Claims 



axial hole of said element an annular lip defining a 
circular aperture of diameter slightly less than that 
of the corresponding part of the pump stem to 
ensure a seal between the stem and closure ele- 
ment during pump operation even when the bottle 
is inverted or in any way inclined, while allowing 
the stem to slide in both directions and allowing a 
certain quantity of air to be drawn in from the 
outside to compensate the quantity of substance 
delivered by the pump, the stem collar comprising 
on its upper face a coaxial annular seal rib which 
engages against the lower face of the closure ele- 
ment of elastic material under the thrust of the 
pump helical spring to provide a seal when the 
pump is not under operation. 

2. A seal device as claimed in claim 1 , charac- 
terised in that the pump closure element comprises 
a coaxial annular flange extending radially from it to 
form the seal gasket between the bottle mouth and 
the ring which fixes the pump to the bottle. 

3. A seal device as claimed in claim 1 or 2, 
characterised in that the pump upper closure ele- 
ment is of polythene or poiythene-copolymer. 



1 . A seal device for hand pumps for dispensing 
paste or liquid products from bottles containing 
such products, characterised in that the upper clo- 
sure element of the pump is of elastically defor- 
mable plastics material, there being provided in the 
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